Background: Serious safety concerns related to the use of antipsychotics have not decreased the prescribing of these agents to nursing home (NH) residents. We assessed the extent to which resident clinical characteristics and institutional prescribing practice were associated with antipsychotic prescribing.
home (NH) residents in the United States received antipsychotic drugs in 2007, 1 which is the highest reported level of use in more than a decade. Serious safety concerns related to these agents are increasing. [2] [3] [4] In 2005, the Food and Drug Administration (FDA) issued warnings of excess mortality associated with the use of these antipsychotic agents for behavioral symptoms in elderly patients with dementia. 2 Furthermore, a large National Institutes of Health (NIH)-sponsored clinical trial recently concluded that the adverse effects of atypical antipsychotics offset their advantages in older adults with Alzheimer disease (AD). 5 Recently published data from Ontario, Canada, indicate that there is wide variation in the proportion of NH residents using antipsychotics. 6 This prescribing variation may reflect differences in the patient case mix and the prevalence of diagnoses of psychoses or dementia with severe behavior problems. Alternatively, antipsychotic medication use may also be driven by NHs' facility-level antipsychotic prescribing rates. 6 Such prescribing patterns may be considered a "visible artifact of deeper cognitive processes shared by organizational members," 7(p90) and perhaps indicate an institutional prescribing culture. Although previous work supports the role of facility-level factors in resident-level prescribing in Canada, 6 the extent to which this exists in the United States is unclear.
The objective of the present study is to examine the association between facility-level antipsychotic rates and the use of antipsychotics among NH residents in the United States. We hypothesize that residents who enter NHs with high facility-level antipsychotic prescribing rates would be more likely to receive antipsychotic medications, independent of their clinical indications for this treatment. Findings from this study will help inform policies to target NHs with high antipsychotic prescribing rates.
METHODS

DATA
This study used 2 merged data sources: (1) a nationwide database of 2005-2006 NH prescription drug dispensing records and (2) the 2006 Minimum Data Set (MDS). Both data sets were previously described in detail. 8 The prescription data come from the pharmacy claims of over 2.5 million individuals living in approximately 16 000 NHs from across 48 states. Pharmacy claims include a variety of prescription drug plans (including private insurance, Medicaid, and Medicare Part D) and those without insurance coverage for drugs. The drug dispensing data include all medications prescribed and administered to NH residents, including overthe-counter drugs and drugs administered on an as-needed basis. Data elements include the National Drug Code, dispensing date, and the state where the NH was located. Linkable MDS records were available for approximately one-third of individuals with prescription data. The MDS is a federally mandated health assessment tool used in US NHs that captures over 300 items about a residents' physical and cognitive functioning. Full assessments occur on admission, when a significant change in clinical status occurs, and annually. Most elements of the MDS demonstrate excellent to good reliability.
9,10
STUDY SAMPLE
The sampling frame for this study was 66 181 NH residents newly admitted in 2006 who had at least 1 drug dispensing record. We excluded 46 610 short-stay residents, defined as individuals having an NH stay shorter than 3 consecutive months, because previous research has shown that these individuals differ from long-stay residents.
11,12 Furthermore, we excluded residents living in small NHs with fewer than 5 residents (n = 2985). The final sample size was 16 586 residents admitted to 1257 NHs.
NH FACILITY-LEVEL ANTIPSYCHOTIC PRESCRIBING RATE AND CHARACTERISTICS
To measure an NH facility-level antipsychotic prescribing rate, we adopted a method developed by Rochon et al. 6 For each NH with newly admitted residents in 2006, we examined the records of prescription drugs dispensed for all residents in that NH in the previous year (ie, 2005). We used 2005 data for this calculation to establish a facility-level antipsychotic prescribing rate independent of the actual use of antipsychotic drugs for newly admitted residents. This also established the temporal relationship between the 2 variables. The facility-level antipsychotic prescribing rate was defined as the proportion of long-stay residents in the NH receiving at least 1 antipsychotic prescription in 2005. For 1473 residents with stays in multiple NHs, we used their first NH stay for this analysis. Based on the distribution of antipsychotic prescribing rates, NHs were categorized into quintiles (quintile 1 to quintile 5 [hereafter, Q1 to Q5]) of facility prescribing rates. As a sensitivity analysis, we recalculated the antipsychotic rates including shortstay residents and found that the quintile assignments remained substantially similar. (Data not shown but available on request from the corresponding author.)
Nursing home characteristics included number of longstay residents in the NH during 2005 and location as categorized by US census region.
RESIDENT CHARACTERISTICS
Resident characteristics were drawn from the first MDS admission assessment in 2006. Demographics included age, sex, marital status, and race/ethnicity. We calculated the MDS-Changes in Health, End-stage disease and Symptoms and Signs (CHESS) score to measure frailty of the resident. 13 The CHESS score, ranging from 0 (no frailty) to 5 (high frailty), is a strong predictor of mortality and health instability in NH residents. 13 Severity of behavioral problems was measured by the Behavioral Index, which is based on the frequency and number of behaviors including wandering and being verbally or physically abusive and socially inappropriate. [14] [15] [16] Ranging from 0 to 2, the Behavioral Index was categorized into normal/mild (0 or 1) and moderate/ severe (2) behavioral problems. Cognitive impairment was assessed by the Cognitive Performance Scale (CPS) and categorized as minimal (0-1), moderate (2-3), and severe (4-6). 17 The CPS has been shown to be highly correlated with the MiniMental State Examination (MMSE). 9, 17 Residents were classified as having dementia if there was a diagnosis of AD or dementia other than AD or if they received a prescription for an acetyl cholinesterase inhibitor, an ergot alkaloid, or noncompetitive N-methyl D-aspartate receptor antagonist (ie, memantine). Based on a method described by Oliveria et al, 18 we defined residents as having psychoses if they were diagnosed as having schizophrenia, schizoaffective disorder, mood disorder with psychotic features, psychotic symptoms accounted for by a substance, or current major depressive episode with psychotic symptoms of hallucinations or delusions. Because behavioral components were used to compute variables such as the Behavioral Index, CPS, and dementia, it was possible that they were correlated. We performed Pearson correlation coefficient analysis to examine the correlation among the 3 variables and found that the highest correlation coefficient was lower than 0.45. Therefore, all 3 variables were included in the analysis.
STATISTICAL ANALYSES
Descriptive statistics were performed to examine the distribution of the facility and individual characteristics among the fa- cility-level antipsychotic quintiles and between individuals with and without antipsychotic therapy. 2 Tests were used to compare proportions.
Risk ratios (RRs) of antipsychotic therapy for calendar year 2006 were estimated using Poisson regression and generalized estimating equations. This modeling approach does not require a rare disease assumption, provides valid confidence intervals (CIs) using robust estimation, 19 and adjusts for clustering of residents within a facility. Unadjusted (model 1) and adjusted (models 2-4) models were conducted in the overall population and in the following mutually exclusive clinical subgroups indicated for antipsychotic therapy: (1) residents with psychosis, (2) residents with dementia and no psychosis, and (3) residents without psychosis or dementia. The first 2 groups were considered potential clinical indication groups, while the last was considered as the nonindication group. Adjusted models included successive sets of additional covariates: model 2, facility characteristics (facility size and region); model 3, resident characteristics, including demographics (age, sex, marital status, and race/ethnicity) and general health status; and model 4, antipsychotic indications (Behavioral Index, indicator of dementia, and indicator of psychosis). Note that model 4 was defined individually for each clinical subgroup. We used such a stepwise approach to (1) separate the effect of NH characteristics from resident characteristics and (2) separate the effect of antipsychotic indications from nonantipsychotic indications.
STATA version 10.0 software (StataCorp, College Station, Texas) was used to conduct all statistical analyses, and PϽ.05 was considered statistically significant. The institutional review board of the University of Massachusetts Medical School exempted this research from review.
RESULTS
We identified 16 586 long-stay NH residents who were newly admitted to 1257 NHs in 2006. The facility-level antipsychotic prescribing rates of these NHs in the preceding year ranged from 0% to 24.4% in Q1 to 43.8% to 100% in Q5. In the sample, 972 residents had psychosis, 6188 had dementia but no psychosis, and 9426 had neither psychosis nor dementia. Approximately 29% (n = 4818) of all residents received at least 1 antipsychotic medication in 2006. Residents with psychosis had the highest level of use with 74.8% (n=727) using at least 1 antipsychotic, followed by residents with dementia and no psychosis (41.1% [n=2546]) and then residents without dementia or psychosis (16.4% [n=1545]) (Figure) . Overall, among the 4818 antipsychotic medication users, 1545 (32%) did not have any clinical indication. Table 1 describes the study NHs by their antipsychotic prescribing rates quintiles in 2005. Comparing Q5 and Q1 NHs, we found that a higher proportion of Q5 NHs were more likely to be located in the South and have fewer than 250 residents. A higher proportion of Q1 NHs were located in the Midwest and had more than 250 residents. The association between resident use of antipsychotics and facility-level prescribing rates in the full sample is given in Table 4 also shows that antipsychotic medication use across the quintiles of facility-level prescribing rates varied by clinical subgroups. Among the residents with psychosis, antipsychotic medication use did not vary significantly across quintiles in the full model. After adjusting for all covariate sets (model 4 for psychosis), the RR for Q5 to Q1 NHs was 1.14 (95% CI, 0.98-1.33).
However, facility-level prescribing quintile did predict use of antipsychotics for the 2 other clinical subgroups. For residents with dementia and no psychosis, those residing in Q5 NHs were more likely to be prescribed antipsychotics (model 1: RR, 1.65; 95% CI, 1.45-1.88) relative to those in Q1 NHs, and the magnitude and significance of RR changed little after adjusting for facility characteristics (model 2: RR, 1.58; 95% CI, 1.39-1.80) and then for demographics and health status (model 3: RR, 1.50; 95% CI, 1.30-1.71). After adjusting for Behavioral Index, the RR was still statistically significant (model 4: RR, 1.40; 95% CI, 1.23-1.59).
Among the residents without psychosis or dementia, facility-level prescribing quintile was significantly asso- 
COMMENT
This study provides evidence of a facility-level variation in the prescribing of antipsychotics in US NHs. We found that the likelihood of a newly admitted NH resident to receive an antipsychotic medication was strongly and independently related to the facility-level antipsychotic prescribing rate, even after adjustment for clinical and sociodemographic characteristics. Residents newly admitted to NHs with the highest prescribing rates were 1.37 times more likely to receive an antipsychotic medication relative to those in the NHs with the lowest prescribing rates. The influence of the facility-level prescribing rate was most apparent in residents without psychosis, who have the weakest indication for antipsychotic medication use. Another important finding in this study is the high use of antipsychotics in NHs in the period after the 2005 FDA mortality warnings for antipsychotic agents. Our finding that more than 29% of newly admitted NH residents received antipsychotic medications in 2006 is corroborated by other sources, 3 including a sample of 8 states in 2006 reporting antipsychotic prevalence of 27.6% among NH residents 20 and a sample from Canada. 6 The high use of antipsychotics may reflect a growing proportion of NH residents diagnosed as having psychoses. 20 However, residents diagnosed as having schizophrenia, bipolar disorder, or aggressive behavioral symptoms of dementia accounted for only a small proportion of antipsychotic medication use. 20 In addition, we found that 16.4% of residents who had no clinical indication for antipsychotic therapy (no psychoses and no dementia) received antipsychotic medications. Ad hoc analyses to isolate the role of behavior on the use of antipsychotics showed that the risk of receiving antipsychotics steadily increased with higher facility-level prescribing rates but only for residents with dementia and normal/ mild behavior problems. In contrast, this association was not evident for residents with dementia and moderate/ severe behavior problems (data not shown but available on request from the corresponding author). This suggests that managing behavioral problems plays an important role in facility-level decisions about antipsychotic prescribing. We also compared antipsychotic rates by payment status and found dual-eligible residents were more likely than Medicare-only residents to receive an antipsychotic medication (RR, 1.2; 95% CI, 1.15-2.56). Race/ethnicity was significantly associated with antipsychotics use. Compared with white residents, black residents were 11% less likely to receive an antipsychotic medication. In residents without psychosis and dementia, black and Hispanic residents were 30% and 22%, respectively, less likely than white residents to be prescribed an antipsychotic medication.
Our study suggests that facility-level factors such as organizational culture may play a role in medication prescribing and is consistent with previous studies supporting the impact of culture on the use of antipsychotics in Canada 6 and feeding tubes for NH residents with dementia. 21 There has been a growing interest in the role of organizational culture in medication prescribing in NHs. 7, 22, 23 Organizational culture is a broad concept that encompasses the shared values, beliefs, and assumptions of a group or members within a group, such as a NH and the NH's clinicians and staff. 7 The perceptions shared by individuals working within a NH may exhibit itself as a facility-level preference for certain therapeutic modalities. Organizational culture may be particularly important in the use of antipsychotics in NHs since prescribing decisions often occur in NHs without direct contact between the prescriber and resident.
The study was subject to limitations. First, this is a cross-sectional study, thus we are not able to draw conclusions about causal relationships. Second, the data come from a single long-term care pharmacy provider with a large nationwide sample; however, our results may not be generalized to all Medicare enrollees. A comparison of the geographic residence of our study sample to that of the NH residents in the December 2006 Center for Medicare and Medicaid Services Online Survey Certification And Reporting (OSCAR) Data survey shows a similar distribution (Northeast, 24% vs 23%; Midwest, 36% vs 29%; South, 28% vs 34%; and West, 11% vs 14%). 24 Third, we have excluded NHs with fewer than 5 residents in 2005 because their antipsychotic rates were unstable owing to the small number of residents. We further excluded short-stay residents because of their distinct characteristics from long-stay residents. Limiting our study sample therefore prevents us from extending the interpretation of our findings to smaller facilities. Fourth, the prevalence of psychoses in our sample was lower compared with that found in another study using medical records. 18 Thus, we may have underestimated the prevalence of psychoses in this sample. Fifth, the MDS itself has limitations, including the limited capture of individual resident behaviors that may disturb other residents and inhibit their care. This may contribute to an underestimation of behavioral problems for individual residents. Finally, owing to data limitation, we may not have measured potentially important facility-level factors, such as location of the NHs (rural vs urban) 21 and staffing, which have been previously linked to quality of care in NHs. 25, 26 For example, a higher level of trained nursing staff may improve patient assessment and provide more informed administering and monitoring of antipsychotics in patients with dementia.
In conclusion, safety concerns continue to persist in the use of antipsychotic medications in NH residents whose benefits from these agents are unclear. This study provides evidence that antipsychotic prescribing varies by NHs, independent of residents' clinical characteristics, and NHs antipsychotic prescribing culture may be an important component to explain such variation. Future research is needed to determine why such a prescribing culture exists and whether there are adverse health consequences as a result of our observed facility-level antipsychotic prescribing rate. This study may also inform future policies to target NHs with high antipsychotic prescribing rates to improve quality of care for NH residents. 
